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Table1l The grading of themale inflorescence typesof chinese pine of different tree age in Badu, L ongxian County

/m /an . /% Na of male L ength of névm-]shoot
Forest age M ale type T ree age gfe{?g; d?arnei?ér % ;g:tale strobile per
inflorescence w ithoutmale W ith male
10 — 10 370 5 85 9 01 9 613 17. 78 534
14 15 L itt 15 375 7 33 0 0 15 45 0
M id 15 383 8 49 16 56 5 14 15 66 2 08
Mor 14 3 00 6 69 96 30 20 38 10 33 9 13
16 20 L itt 18 14 5 39 14 64 10 36 7. 011 10 02 332
M id 19 67 6 33 16 00 3719 11 02 10 74 4 78
Mor 19 00 5 00 12 77 80 00 16 22 9 73 7 81
23 27 L itt 24 50 6 50 19 68 11 10 4 30 9 16 112
M id 23 00 6 50 21 90 49 75 13 95 9 82 4 02
Mor 24 55 5 67 16 17 89 65 13 47 7 89 491
Note L itt,mid and mor indicate little, middle and moremale inflorescence types respectively.
> 1 2
) 82 69% (1 113 )
21 / 8 69%
2( ) , (117 ), 8 62% (116 )
2 ( 1988 1989 )
Table 2 Complete life-table for the 1988- 1989 chinese pine conelet and cone crop in Beigou, L ongxian County
0,
N umber M ortality N umber Dx as % o/f/o Dx per/% /%
Organ M onth oon?_sxal ive fgciolgs dying Dx %ror%r;(t month Total Dx
G. margarotana 135 10 03
D. pryeri 30 223 12 33 12 33
5 1 346
Conelet M echanical 1 a o7
G. margarotana 6 Q 44
6 1180 G pryer 1 a 07 Q 59 12 92
1 Shoot dying 1 a o7 Qa 59 12 92
One year- 1172 — 0 0 0 12 92
old cones 1172 — 0 0 0 12 92
1988-09 1989-04 1172 N atural loss 4 Q 30 Q 34 13 26
A bortion 4 a 30
G. margarotana 109 8 10
D. pryer 110 8 17
5 1168 G +D. pryer 3 Q 22 17. 38 30 64
M echanical 6 Q 44
5 N atural loss 2 Q 15
G. margarotana 298 22 14
Two year D. pryer 253 18 80
-old cones
6 934 G +D. pryer 167 12 41 60 63 91 27
M echanical 93 6 91
N atural loss 5 Q 37
118 - 0 0 0 91 27
116 M echanical 2 Q 15 Q 15 91 42
118 - 0 0 0 91 42
2 1 2 5 6 ,
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12 78% 8Q 48% ( )1 2
3 (1987 1989 )2
3 (1987 1989 )
Table 3 The analysisof the cone dying factors in the life-table for the 1987- 1989 chinese pine

conelet and cone crop in Badu,L ongxian County and Shuanglong, Huangling County

/% Percentage of the cone dam aged

/ J
Organ Site Year gﬁp?és G marga- o % of  Abortion Rhag;?tﬁf
rotana - pry G &D total  and natural  ne
loss
1987 1501 24 52 40 91 4 53 69 95 160 27. 78
1 Badu 1988 1346 10 48 234 - 12 85 Q 07 87 07
Conelet and 1
year-old cones Shuanglong 1988 400 20 25 Q25 - 20 25 225 77 00
1988 182 42 86 13 19 - 56 04 111 42 86
2 Badu 1989 1168 34 85 31 08 14 55 8Q 48 9 59 9 93
2 year-old
cones Shuanglong 1987 484 34 63 26 84 102 62 50 9 84 27 66
3 , 1
2 1988 , s0r
87 07%, 77. 0% (1 ) 42 86% (2 ), 9
a0
1987 1989 27 78% (1 ), - g
A - ]
Q 93% 27 66% (2 ), Eg?; 2
845
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Fig 1 The relationship betw een the percentage cone
1 danaged and treeage of Chinese pine
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A.Y=13256- Q0284x,r=- Q8281,Y: ;
B. Y=0 122 7+ Q 022 5x, r= Q 8116, Y:
Fig 2 The larvae number curvesof G margarotana (A) andD. pryeri (B) per cone damaged w ith the change of tree age
A.Y=13256- Q 028 4x,r=- Q 828 1,Y: The larvaeNo of G. per cone danaged;
B. Y=0Q 122 7+ Q 022 5x, r= Q 811 6, Y: The larvaeNo of G. per cone danaged
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(r=- 08281), ,
[1] 4
(r= 0 811 6) ( 2 )
4 ( 1990-06)
Table4 The relationship betw een the danage of the cone pests and tree-age of
P inus tabulagf omis Carr. in Jisoping, Tongchuan City
/%
Forest Percentage of L arvae number of L arvae number of
age oone danaged G. margarotana per cone D. pryeri per cone
20 77 97 Q 6359 Q 226 3
35 84 19 Q 3207 Q 5776
23 ,
1 y 1 ’
, 5 (Y) (x1)
5 , 3 , (x2) , Y= - Q 044 825+
, Q 013 164x1+ Q 011 436 x2,
5 ( 1990-05)
Table 5 The relationship betw een the danage of the cone pests and themale inflorescences
typesof chinese pine in Badu,L ongxian County
L arvae number of
G _margarotana per cone dan aged L arvae nunber of D. pryeri per cone danaged
Forest M ale
age types M iddle Lower M iddle Lower
Upcrown crown crovn M ean Upcrown crown crovn M ean
10 - 1 60(x Q 70) - 1 14(% Q 38) 137 - - - -
L itt 2 29(x 1 33) - 2 50(x 1 31) 2 39 Q 07(x Q 27) - - Q 03
14 15 M id 3 22(t 2 55) - 3 08( 2 66) 315 Q 06(+ Q 25) - Q 08(+ Q 28) Q07
Mor 7 29( 4 57) - 7 40(t 3 78) 734 - - - -
L itt 592(+373) 524(+322) 503(+39%) 5 40 030(x053) 023(x044) Q25(x0Q51) Q 26
16 20 M id 388(t289 341(x245 308(x271) 345 031(x056) 0Q66(£093 071(x082) Q 56
Mor 6 79(x 325 6 44(+ 385 4 54(+413) 592 127(x151) 145(x116) 185(+146) 152
Litt 566(+x 362 539(+400 2 86(215) 4 64 Q70(x084) 084(x078) Q83(+x0993 Q79
23 27 M id 483(+289) 448(x312) 4 08(x2 39 4 47 103(x067) 124(x094) 127(x087) 118
Mor 377(£261) 498(x2097) 4 74(+2 84) 4 50 126(+104) 123(x081) 137(x0090) 129
2 1
[6] l 1
, 10 , )
[8 10] , 10 10
1 2 [ l
1 5, 6 ’ 1

(conelet) (cone) v
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Research on the damage mechanign of the cone insect pests
of Chinese Pine in Shaanxi, China

L I Xin-gang
(Forest A cademy,N orthw est Sci-T ech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: The research results of the cone life-table of chinese pine show that Gravitamata mar-
garotana Heinanann and D ioryctria pryeri Ragonot are wo kindsof main cone pestsw hich occur and dam-
age from midM ay to mid June in Shaanxi The paper dealsw ith the varying lav of wo conepestsw ith tree
age acoording to the reproduction characteristics of chinses pine, the results show that the reproductive
grow th and male inflorescences increasew ith the tree age increasing B ecause of direct correlation betw een
the occurrence and danage of D ioryctria pryeri Ragonot and anount of male inflorescences in chinsespine,
the population of D ioryctria pryeri and its danage on chinese pine increase seriously w ith tree age A nd the
population of D ioryctria pryeri variesw ith the anount of inflorescences types-littlemale,middle male and
more male inflorescence, of chinesepine T he larvae number of D ioryctria pryeri per cone danaged haspos
itive correlation to the tree age and male inflorescence ratio. How ever, the population of Gravitarmata mar-
garotana Heinanann decreasesw ith tree age increasing

Key words Pinus tabulagf o is Carr. ; cone pests Gravitamata margarotana Heinemann; D ioryctria
pryeri Ragonot; danage mechanisn



